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found in <213> in SEQ ID 

found in <213> in SEQ ID 
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<110> REINSCHEID, DIETER J. 
GUTEKUNST, HEIKE 
SCHUBERT, AXEL 
EIKMANNS, BERNHARD J. 
MEINKE, ANDREAS 

<120> NUCLEIC ACIDS CODING FOR ADHESION FACTORS OF GROUP B 

STREPTOCOCCUS, ADHESION FACTORS OF GROUP B STREPTOCOCCUS 
AND FURTHER USES THEREOF 

<130> 116798-002 

<140> 10531659 
<141> 2006-01-26 



<150> PCT/EP03/11436 
<151> 2003-10-15 

<150> EP 02023141 . 1 
<151> 2002-10-15 

<150> EP 03006393.7 
<151> 2003-03-20 

<160> 285 

<170> Patentln version 3.3 

<210> 1 
<211> 1329 
<212> DNA 

<213> Streptococcus agalactiae 
<400> 1 

ttgttcaata aaataggttt tagaacttgg aaatcaggaa agctttggct ttatatggga 60 

gtgctaggat caactattat tttaggatca agtcctgtat ctgctatgga tagtgttgga 120 

aatcaaagtc agggcaatgt tttagagcgt cgtcaacgtg atgcagaaaa cagaagccaa 18 0 

ggcaatgttc tagagcgtcg tcaacgcgat gttgagaata agagccaagg caatgtttta 240 

gagcgtcgtc aacgtgatgc ggaaaacaag agccaaggca atgttttaga gcgtcgtcaa 30 0 

cgtgatgcag aaaacagaag ccaaggcaat gttctagagc gtcgtcaacg tgatgcagaa 360 

aacagaagcc aaggcaatgt tctagagcgt cgtcaacgcg atgcagaaaa cagaagccaa 42 0 

ggtaatgttc tagagcgtcg tcaacgtgat gcagaaaaca gaagccaagg taatgttcta 480 

gagcgtcgtc aacgtgatgc agaaaacaga agccaaggta atgttctaga gcgtcgtcaa 540 

cgcgatgttg agaataagag ccaaggcaat gttttagagc gtcgtcaacg tgatgcggaa 600 

aacaagagcc aaggcaatgt tttagagcgt cgtcaacgtg atgcagaaaa cagaagccaa 660 

ggcaatgttt tagagcgtcg tcaacgtgat gcagaaaaca gaagccaagg caatgttcta 720 

gagcgtcgtc aacgtgatgc agaaaacaga agccaaggca atgttctaga gcgtcgtcaa 780 

cgtgatgcag aaaacagaag ccaaggcaat gttctagagc gtcgtcaacg cgatgcagaa 84 0 

aacagaagcc aaggtaatgt tctagagcgt cgtcaacgtg atgcagaaaa cagaagccaa 90 0 

ggcaatgttt tagagcgtcg tcaacgtgat gcagaaaaca gaagccaagg caatgtttta 960 

gagcgtcgtc aacgtgatgc agaaaacaga agccaaggca atgttttaga gcgtcgtcaa 1020 

cgtgatgcgg aaaacaagag ccaagtaggt caacttatag ggaaaaatcc acttctttca 1080 

aagtcaatta tatctagaga aaataatcac tcgagtcaag gtgactctaa caaacagtca 1140 

ttctctaaaa aagtatctca ggttactaat gtagctaata gaccgatgtt aactaataat 1200 



tctagaacaa tttcagtgat aaataaatta cctaaaacag gtgatgatca aaatgtcatt 
tttaaacttg taggttttgg tttaattttg ttaacaagtc gctgcggttt gagacgcaat 
gaaaattaa 



1260 
1320 
1329 



<210> 2 
<211> 1233 
<212> DNA 

<213> Streptococcus agalactiae 
<400> 2 

ttgttcaata aaataggttt tagaacttgg aaatcaggaa agctttggct ttatatggga 60 

gtgctaggat caactattat tttaggatca agttctgtat ctgctatgga tagtgttgga 120 

aatcaaagtc agggcaatgt tttagagcgt cgtcaacgcg atgcagaaaa cagaagccaa 18 0 

ggcaatgttt tagagcgtcg tcaacgtgat gcagaaaaca gaagccaagg caatgtttta 240 

gagcgtcgtc aacgtgatgc agaaaacaga agccaaggta atgttctaga gcgtcgtcaa 30 0 

cgcgatgttg aaaataaaag ccaaggcaat gttttagagc gtcgtcaacg tgatgcagaa 360 

aacagaagcc aaggtaatgt tctagagcgt cgtcaacgcg atgttgaaaa taaaagccaa 42 0 

ggcaatgttt tagagcgtcg tcaacgtgat gcagaaaaca gaagccaagg taatgttcta 480 

gagcgtcgtc aacgtgatgc agaaaacaga agccaaggca atgttttaga gcgtcgtcaa 54 0 

cgcgatgcag aaaacagaag ccaaggcaat gttctagagc gtcgtcaacg tgatgctgaa 60 0 

aacaaaagcc aaggcaatgt tttagagcgt cgtcaacgtg atgcagaaaa cagaagccaa 660 

ggcaatgttt tagagcgtcg tcaacgtgat gctgaaaaca gaagccaagg caatgtttta 72 0 

gagcgtcgtc aacgcgatgc agaaaacaga agccaaggta atgttctaga gcgtcgtcaa 780 

cgtgatgcgg aaaacaagag ccaaggcaat gttttagagc gtcgtcaacg tgatgcagaa 84 0 

aacagaagcc aaggcaatgt tttagagcgt cgtcaacgcg atgttgagaa taagagccaa 90 0 

ggcaatgttt tagagcgtcg tcaacgtgat gcggaaaaca agagccaagt aggtcaactt 960 

atagggaaaa atccacttct ttcaaagtca attatatcta gagaaaataa tcactctagt 1020 

caaggtgact ctaacaaaca gtcattctct aaaaaagtat ctcaggttac taatgtagct 1080 

aatagaccga tgttaactaa taattctaga acaatttcag tgataaataa attacctaaa 1140 

acaggtgatg atcaaaatgt catttttaaa cttgtaggtt ttggtttaat tttgttaaca 1200 

agtcgctgcg gtttgagacg caatgaaaat taa 1233 



<210> 3 
<211> 1041 
<212> DNA 

<213> Streptococcus agalactiae 
<400> 3 

ttgttcaata aaataggttt tagaacttgg aaatcaggaa agctttggct ttatatggga 60 

gtgctaggat caactattat tttaggatca agtcctgtat ctgctatgga tagtgttgga 120 

aatcaaagtc aaggtaatgt tctagagcgt cgtcaacgtg atgcggataa caagagccaa 180 

ggcaatgttc tagaacgtcg tcaacgcgat gtagaaaaca gaagccaagg caatgttcta 240 

gagcgtcgtc aacgcgatgc ggataacaag agccaaggca atgttttaga gcgccgccaa 30 0 

cgcgatgcag aaaacaaaag tcagggcaat gttctagaac gtcgtcaacg tgatgttgag 360 

aataagagcc aaggcaatgt tctagagcgt cgccaacgtg atgcagaaaa caaaagtcag 42 0 

ggtaatgttc tagagcgtcg tcaacgcgat gcagataaca agagccaagg taatgttcta 480 

gaacgtcgtc aacgcgatgt ggaaaacaaa agtcagggca atgttctaga acgtcgtcaa 540 

cgtgatgttg agaataagag ccaaggcaat gttctagagc gtcgccaacg tgatgcagaa 600 

aacaaaagtc agggtaatgt tctagagcgt cgtcaacgcg atgcagataa caagagccaa 660 

ggtaatgttc tagaacgtcg tcaacgcgat gtggaaaaca aaagtcaggg caatgttcta 720 

gagcgtcgcc aacgtgatgt tgagaacaag agccaagtag gtcaacttat agggaaaaat 78 0 

ccacttcttt caaagtcaac tatatctaga gaaaataatc actctagtca aggtgactct 840 

aacaaacagt cattctctaa aaaagtatct caggttacta atgtagctaa tagaccaatg 900 

ttaactaata attctagaac aatttcagtg ataaataaat tacctaaaac aggtgatgat 960 

caaaatgtca tttttaaact tgtaggtttt ggtttaattt tgttaacaag tcgctgcggt 1020 



ttgagacgca atgaaaatta a 



1041 



<210> 4 

<211> 561 

<212> DNA 

<213> Streptococcus agalactiae 



<400> 4 

ttgttcaata aaataggttt tagaacttgg aaatcaggaa agctttggct ttatatggga 60 

gtgctaggat caactattat tttaggatca agtcctgtat ctgctatgga tagtgttgga 120 

aatcaaagtc agggcaatgt tttagagcgt cgtcaacgcg atgcagaaaa cagaagccaa 18 0 

ggtaatgttc tagagcgtcg tcaacgcgat gcagaaaaca gaagccaagg taatgttcta 240 

gagcgtcgtc aacgtgatgc ggaaaacaag agccaagtag gtcaacttat agggaaaaat 30 0 

ccacttcttt caaagtcaat tatatctaga gaaaataatc actctagtca aggtgactct 360 

aacaaacagt cattctctaa aaaagtatct caggttacta atgtagctaa tagaccgatg 420 

ttaactaata attctagaac aatttcagtg ataaataaat tacctaaaac aggtgatgat 480 

caaaatgtca tttttaaact tgtaggtttt ggtttaattt tgttaacaag tcgctgcggt 540 

ttgagacgca atgaaaatta a 561 



<210> 5 
<211> 897 
<212> DNA 

<213> Streptococcus agalactiae 



<400> 5 

ttgttcaata aaataggttt tagaacttgg aaatcaggaa agctttggct ttatatggga 60 

gtgctaggat caactattat tttaggatca agtcctgtat ctgctatgga tagtgttgga 120 

aatcaaagcc aaggcaatgt tctagagcgt cgtcaacgcg atgcagaaaa cagaagccaa 18 0 

ggtaatgttt tagaacgtcg tcaacgcgat gttgagaaca agagccaagg taatgtttta 24 0 

gagcgtcgcc aacgtgatgc ggaaaacaaa agtcagggca atgttttaga gcgtcgtcaa 30 0 

cgtgatgcag aaaacagaag ccaaggtaat gttctagagc gtcgtcaacg cgatgttgag 360 

aataagagcc aaggcaatgt tctagagcgt cgtcaacgcg atgttgagaa taagagccaa 42 0 

ggtaatgttc tagagcgtcg tcaacgcgat gttgagaata agagccaagg taatgttcta 480 

gagcgtcgtc aacgtgatgc ggaaaacaag agccaaggca atgttctaga gcgtcgtcaa 540 

cgcgatgcag aaaacagaag ccaaggtaat gttttagagc gtcgccaaca tgatgttgag 600 

aataagagtc aagtaggtca acttataggg aaaaatccac ttttttcaaa gtcaactgta 660 

tctagagaaa ataatcactc tagtcaaggt gactctaaca aacagtcatt ctctaaaaaa 720 

gtatctcagg ttactaatgt agctaataga ccgatgttaa ctaataattc tagaacaatt 780 

tcagtgataa ataaattacc taaaacaggt gatgatcaaa atgtcatttt taaacttgta 840 

ggttttggtt taattttatt aacaagtctc tgcggtttga gacgcaatga aaattaa 897 



<210> 6 

<211> 1857 

<212> DNA 

<213> Streptococcus agalactiae 



<400> 6 

ttgttcaata aaataggttt tagaacttgg aaatcaggaa agctttggct ttatatggga 60 

gtgctaggat caactattat tttaggatca agtcctgtat ctgctatgga tagtgttgga 120 

aatcaaagtc aaggtaatgt tctagagcgt cgccaacgtg atgcggataa caagagccaa 18 0 

ggtaatgttt tagagcgtcg ccaacgtgat gcagataaca aaagtcaggg caatgttcta 240 

gaacgtcgcc aacgtgatgt tgataacaag agccaaggta acgttctaga gcgtcgccaa 30 0 

cgcgatgctg ataacaagag ccaaggtaat gttttagagc gccgccaacg cgatgcagat 360 

aacaaaagtc aaggtaatgt tctagagcgt cgccaacgcg atgttgataa caagagccag 42 0 



ggtaatgttt tagagcgtcg ccaacgcgat gcagataaca aaagtcaggg taatgtttta 480 

gagcgtcgcc aacgcgatgt tgataacaaa agccaaggta atgttttaga gcgtcgccaa 540 

cgtgatgctg ataacaaaag tcagggcaat gttctagagc gtcgccaacg tgatgcggat 60 0 

aacaaaagcc aaggtaatgt tctagagcgt cgccaacgcg atgcggataa caaaagtcag 660 

ggcaatgttt tagagcgtcg ccaacgtgat gctgataaca aaagtcaagg taatgttcta 720 

gagcgtcgcc aacgcgatgc agataacaaa agccaaggta atgttctaga gcgtcgccaa 78 0 

cgcgatgctg ataacaaaag tcaaggtaat gttctagagc gtcgccaacg tgatgctgat 840 

aacaagagcc aaggcaatgt tcttgagcgt cgtcaacgcg atgtcgataa caaaagtcag 900 

ggtaatgttt tagagcgtcg ccaacgtgat gcggataaca agagtcaagg taatgtttta 960 

gagcgtcgcc aacgcgatgc ggataacaag agccaaggta atgttttaga gcgtcgccaa 1020 

cgcgatgcgg ataacaagag tcaaggtaat gttttagagc gtcgccaacg cgatgcggat 1080 

aacaagagcc aaggtaatgt tttagagcgt cgccaacgcg atgcagataa caaaagtcaa 114 0 

ggtaatgttt tagagcgtcg ccaacgcgat gctgataaca agagccaagg taatgtttta 1200 

gagcgtcgtc aacgtgatgc agataacaaa agtcagggca atgttttaga gcgtcgtcaa 1260 

cgtgatgcgg ataacaagag ccaaggtaat gttttagagc gtcgccaacg tgatgcggat 132 0 

aacaagagcc agggcaatgt tctagaacgt cgtcaacgtg atgcggataa caagagccaa 138 0 

ggtaacgttt tagagcgtcg ccaacgtgat gcggataaca agagccaggg caatgtttta 1440 

gagcgccgcc aacgcgatgc agataacaaa agtcaaggta atgttctaga gcgtcgccaa 1500 

cgcgatgcag ataacaagag ccagggtaat gttctagagc gtcgccaacg cgatgcggaa 1560 

aacaaaagtc aagtaggtca acttataggg aaaaatccac ttttttcaaa gtcaactgta 1620 

tctagagaaa ataatcactc tagtcaaggt gactctaaca aacagtcatt ctctaaaaaa 1680 

atatctcagg ttactaatgt agctaatgga ccgatgttaa ctaataattc tagaacaatt 1740 

tcagtgataa ataaattacc taaaacaggt gatgatcaaa atgtcatttt taaacttgta 1800 

ggttttggtt taattttgtt aacaagtctc tgcggtttga gacgcaatga aaattaa 1857 



<210> 7 
<211> 2706 
<212> DNA 

<213> Streptococcus agalactiae 
<400> 7 

atgagaaaat accaaaaatt ttctaaaata ttgacgttaa gtcttttttg tttgtcgcaa 60 

ataccgctta ataccaatgt tttaggggaa agtaccgtac cggaaaatgg tgctaaagga 120 

aagttagttg ttaaaaagac agatgaccag aacaaaccac tttcaaaagc tacctttgtt 180 

ttaaaaacta ctgctcatcc agaaagtaaa atagaaaaag taactgctga gctaacaggt 240 

gaagctactt ttgataatct catacctgga gattatactt tatcagaaga aacagcgccc 300 

gaaggttata aaaagactaa ccagacttgg caagttaagg ttgagagtaa tggaaaaact 360 

acgatacaaa atagtggtga taaaaattcc acaattggac aaaatcacga agaactagat 420 

aagcagtatc cccccacagg aatttatgaa gatacaaagg aatcttataa acttgagcat 480 

gttaaaggtt cagttccaaa tggaaagtca gaggcaaaag cagttaaccc atattcaagt 54 0 

gaaggtgagc atataagaga aattccagag ggaacattat ctaaacgtat ttcagaagta 600 

ggtgatttag ctcataataa atataaaatt gagttaactg tcagtggaaa aaccatagta 660 

aaaccagtgg acaaacaaaa gccgttagat gttgtcttcg tactcgataa ttctaactca 720 

atgaataacg atggcccaaa ttttcaaagg cataataaag ccaagaaagc tgccgaagct 78 0 

cttgggaccg cagtaaaaga tattttagga gcaaacagtg ataatagggt tgcattagtt 840 

acctatggtt cagatatttt tgatggtagg agtgtagatg tcgtaaaagg atttaaagaa 900 

gatgataaat attatggcct tcaaactaag ttcacaattc agacagagaa ttatagtcat 960 

aaacaattaa caaataatgc tgaagagatt ataaaaagga ttcctacaga agctcctaga 1020 

gctaaatggg gatcaactac aaacggactt actccagagc aacaaaagca gtactatctt 1080 

agtaaagtag gggaaacatt tactatgaaa gccttcatgg aggcagatga tattttgagt 1140 

caagtagatc gaaatagtca aaaaattatt gttcatataa ctgatggtgt tccaacaaga 1200 

tcatatgcta ttaataattt taaattgggt gcatcatatg aaagccaatt tgaacaaatg 1260 

aaaaaaaatg gatatctaaa taaaagtaat tttctactta ctgataagcc cgaggatata 1320 

aaaggaaatg gggagagtta ctttttgttt cccttagata gttatcaaac acagataatc 1380 

tctggaaact tacaaaaact tcattattta gatttaaatc ttaattaccc taaaggtaca 1440 

atttatcgaa atggaccagt aagagaacat ggaacaccaa ccaaacttta tataaatagt 1500 



ttaaaacaga aaaattatga catctttaat tttggtatag atatatctgc ttttagacaa 1560 

gtttataatg aggattataa gaaaaatcaa gatggtactt ttcaaaaatt gaaagaggaa 162 0 

gcttttgaac tttcagatgg ggaaataaca gaactaatga agtcattctc ttctaaacct 1680 

gagtattata ccccgatagt aacttcatcc gatgcatcta acaatgaaat tttatctaaa 1740 

attcagcaac aatttgaaaa ggttttaaca aaagaaaact caattgttaa tggaactata 1800 

gaagatccta tgggtgacaa aatcaattta cagcttggca acggacaaac attgcaacca 1860 

agtgattata ctttacaggg aaatgatgga agtataatga aagatagcat tgcaactggt 192 0 

gggcctaata atgatggtgg aatacttaaa ggggttaaat tagaatacat caaaaataaa 198 0 

ctctacgtta gaggtttgaa cttaggggag ggacaaaaag taacactcac atatgatgtg 2040 

aaactagatg acagttttat aagtaacaaa ttctatgaca ctaatggtag aacaacattg 2100 

aatcctaaat cagaggatcc taatacactt agagattttc caatccctaa aattcgtgat 2160 

gtgagagaat atcctacaat aacgattaaa aacgagaaga agttaggtga aattgaattt 222 0 

acaaaagttg ataaagataa taataagttg cttctcaaag gagctacgtt tgaacttcaa 2280 

gaatttaatg aagattataa actttattta ccaataaaaa ataataattc aaaagtagtg 2340 

acgggagaaa acggcaaaat ttcttacaaa gatttgaaag atggcaaata tcagttaata 2400 

gaagcagttt cgccgaagga ttatcaaaaa attactaata aaccaatttt aacttttgaa 2460 

gttgttaaag gatcgataca aaatataata gctgttaata aacagatttc tgaatatcat 2520 

gaggaaggtg acaagcattt aattaccaac acgcatattc caccaaaagg aattattccg 2580 

atgacaggtg ggaaaggaat tctatctttc attttaatag gtggatctat gatgtctatt 2 640 

gcaggtggaa tttatatttg gaaaagatat aagaaatcta gtgatatatc tagagaaaaa 2700 

gattaa 2706 



<210> 8 
<211> 2025 
<212> DNA 

<213> Streptococcus agalactiae 
<400> 8 

atgaaaaaaa tcaacaaatg tcttacagtg ttctcgacac tgctattgat cttaacgtca 60 

ctattctcag ttgcaccagc gtttgcggac gacgtaacaa ctgatactgt gaccttgcac 120 

aagattgtca tgccacaagc tgcatttgat aactttactg aaggtacaaa aggtaagaat 18 0 

gatagcgatt atgttggtaa acaaattaat gaccttaaat cttattttgg ctcaaccgat 240 

gctaaagaaa ttaagggtgc tttctttgtt ttcaaaaatg aaactggtac aaaattcatt 300 

actgaaaatg gtaaggaagt cgatactttg gaagctaaag atgctgaagg tggtgctgtt 360 

ctttcagggt taacaaaaga cactggtttt gcttttaaca ctgctaagtt aaaaggaact 420 

taccaaatcg ttgaattgaa agaaaaatca aactacgata acaacggttc tatcttggct 480 

gattcaaaag cagttccagt taaaatcact ctgccattgg taaacaacca aggtgttgtt 540 

aaagatgctc acatttatcc aaagaatact gaaacaaaac cacaagtaga taagaacttt 600 

gcagataaag atcttgatta tactgacaac cgaaaagaca aaggtgttgt ctcagcgaca 660 

gttggtgaca aaaaagaata catagttgga acaaaaattc ttaaaggctc agactataag 720 

aaactggttt ggactgatag catgactaaa ggtttgacgt tcaacaacaa cgttaaagta 780 

acattggatg gtaaagattt tcctgtttta aactacaaac tcgtaacaga tgaccaaggt 840 

ttccgtcttg ccttgaatgc aacaggtctt gcagcagtag cagctgctgc aaaagacaaa 900 

gatgttgaaa tcaagatcac ttactcagct acggtgaacg gctccactac tgttgaagtt 960 

ccagaaacca atgatgttaa attggactat ggtaataacc caacggaaga aagtgaacca 1020 

caagaaggta ctccagctaa ccaagaaatt aaagtcatta aagactgggc agtagatggt 108 0 

acaattactg atgttaatgt tgcagttaaa gctatcttta ccttgcaaga aaaacaaacg 1140 

gatggtacat gggtgaacgt tgcttcacac gaagcaacaa aaccatcacg ctttgaacat 1200 

actttcacag gtttggataa tactaaaact taccgcgttg tcgaacgtgt tagcggctac 1260 

actccagaat atgtatcatt taaaaatggt gttgtgacta tcaagaacaa caaaaactca 1320 

aatgatccaa ctccaatcaa cccatcagaa ccaaaagtgg tgacttatgg acgtaaattt 1380 

gtgaaaacaa atcaagctaa cactgaacgc ttggcaggag ctaccttcct tgttaagaaa 1440 

gaaggaaaat acttggcacg taaagcaggt gcagcaactg ctgaagcaaa ggcagctgta 150 0 

aaaactgcta aactagcatt ggatgaagct gttaaagctt ataacgactt gactaaagaa 1560 

aaacaagaag gccaagaagg taaaacagca ttggctactg ttgatcaaaa acaaaaagct 162 0 

tacaatgacg cttttgttaa agctaactac tcatatgaat gggttgcaga taaaaaggct 1680 



gataatgttg ttaaattgat ctctaacgcc ggtggtcaat ttgaaattac tggtttggat 1740 

aaaggcactt atagcttgga agaaactcaa gcaccagcag gttatgcgac attgtcaggt 1800 

gatgtaaact ttgaagtaac tgccacatca tatagcaaag gggctacaac tgacatcgca 1860 

tatgataaag gatctgtaaa aaaagatgcc caacaagttc aaaacaaaaa agtaaccatc 192 0 

ccacaaacag gtggtattgg tacaattctt ttcacaatta ttggtttaag cattatgctt 1980 

ggagcagtag ttgtcatgaa aaaacgtcaa tcagaggaag cttaa 2 02 5 



<210> 9 
<211> 1908 
<212> DNA 

<213> Streptococcus agalactiae 
<400> 9 

atgaaaaaac aatttttaaa atcagcagcg attctatcgc tagcagtaac agcagtatct 60 

acaagtcagc cggtagccgg gataactaaa gattataata accgaaatga aaaagtaaaa 12 0 

aagtatttac aagaaaataa tttcggtcat aaaatagcgt atggatggaa aaataaagta 180 

gaatttgatt ttcgttattt attggatact gctaaatatt tagtaaataa agaagaattt 240 

caagatcctt tatataatga tgcgcgcgaa gaattgataa gttttatttt tccttatgag 300 

aaatttttaa ttaacaatcg tgacataact aaattaacag ttaatcagta tgaagcgatt 360 

gtgaatagaa tgagtgttgc tttacaaaaa ttttcaaaga atatttttga gaaacagaaa 420 

gtaaataaag atttaatccc tattgcgttt tggattgaga aaagttacag aactgttgga 480 

acgaatgaaa tcgccgcttc tgtaggcatt caaggaggat tttatcaaaa cttccatgat 540 

tattataatt attcatatct attaaattct ttatggcatg aaggaaatgt aaaagaagta 600 

gttaaggatt atgaaaacac tattcgtcaa atactatcta aaaagcatga gattgaaaaa 660 

attcttaatc agagcacttc tgatatctct atagatgatg atgattacga aaaaggaaat 720 

aaagaattgc taagggaaaa attaaatatt attctaaatc tttcaaagag agattacaga 78 0 

gtaactccat actatgaagt gaataaacta catacagggc ttattttatt ggaggatgtc 840 

cctaatttaa agattgctaa ggataagttg ttctcattag agaattcttt aaaggaatac 900 

aaaggagaga aagttaatta tgaggaacta agattcaata cggaaccttt aactagttac 960 

ttagaaaata aagaaaaatt tttagtcccc aatattccat ataaaaataa attaatttta 1020 

agggaagaag ataaatatag ttttgaagat gatgaagaag agtttggaaa tgaacttcta 1080 

agttacaata agcttaagaa tgaagtttta cctgttaata ttacaacttc tactatatta 1140 

aaaccgtttg aacagaagaa aattgtggaa gattttaatc cttattctaa tttagacaat 1200 

ttagaaataa aaaaaataag gttgaatggc tcccaaaaac aaaaagtaga acaggaaaaa 12 60 

actaaatcgc caactcctca aaaagagact gtgaaagaac aaactgagca aaaagtatct 132 0 

ggaaatactc aagaggtaga aaagaaatct gaaactgtgg caacttcaca acaaagttca 138 0 

gttgcgcaaa cttctgtcca acagccggct ccggttcaat cagttgttca agaatccaaa 1440 

gcttctcaag aggagattaa tgcagcacac gatgctattt cggcgtataa atcaacagtc 1500 

aatattgcta atacagccgg tgtaacaact gcggaaatga ccacgctcat taatactcaa 1560 

acttctaatc tttctgatgt tgagaaagct ttaggaaata ataaggttaa taatggtgca 1620 

gtcaatgtat tgagagaaga tacagctcgt cttgagaata tgatttgga 



